Exposure and adaptation models provide competing perspectives of the environmental influence on the development of addictive disorders. Exposure theory suggests that the presence of environmental toxins (e.g., casinos) increases the likelihood of related disease (e.g., gambling-related disorders). Adaptation theory proposes that new environmental toxins initially increase adverse reactions; subsequently, symptoms diminish as individuals adapt to such toxins and acquire resistance. The authors describe a new public health regional exposure model (REM) that provides a tool to gather empirical evidence in support of either model. This article demonstrates how the strategic REM, modified to examine gambling exposure, uses standardized indices of exposure to social phenomena at the regional level to quantify social constructs.
Exposure and adaptation models provide competing perspectives of the environmental influence on the development of addictive disorders. Exposure theory suggests that the presence of environmental toxins (e.g., casinos) increases the likelihood of related disease (e.g., gambling-related disorders). Adaptation theory proposes that new environmental toxins initially increase adverse reactions; subsequently, symptoms diminish as individuals adapt to such toxins and acquire resistance. The authors describe a new public health regional exposure model (REM) that provides a tool to gather empirical evidence in support of either model. This article demonstrates how the strategic REM, modified to examine gambling exposure, uses standardized indices of exposure to social phenomena at the regional level to quantify social constructs.
There has been growing interest in viewing gambling from a public health perspective (Korn, 2000; Korn & Shaffer, 1999a; Korn & Skinner, 2000; Shaffer & Korn, 2002; Skinner, 1999) . This perspective encourages the examination of the distributions and determinants of population-based health problems rather than individual attributes, although these apparently different views should be integrated (Shaffer & Kidman, in press ). For example, a public health approach to gambling encourages examining the societal risk and protective factors that encourage or discourage the transition from recreational to problem-related gambling, the identification of vulnerable demographic groups, or ethnic differences in the acceptance of gambling. In contrast, a more individuated research approach might emphasize psychobiological or cognitive factors that evoke transitions from healthy to disordered gambling. One benefit of the public health approach is that it can provide insight into more wide-scale health-related phenomena that might not be observable through more individuated research approaches.
A public health perspective on gambling needs some basic conceptual strategies and research tools that will allow investigators to probe gambling and its impact on the public. As a young field, the study of gambling suffers from a paucity of theory-driven data (Shaffer & Korn, 2002) ; the field has few empirical strategies to support a population-based public health research agenda (e.g., Shaffer & Kidman, in press ). Consequently, the primary objective of this article is to describe the development of a flexible strategic model that permits the quantitative measurement of regional exposure to gambling. The strategic regional exposure model (REM) quantifies the gambling exposure that exists in a community, county, state, or region. The REM yields a standardized exposure gradient, the Regional Index of Gambling Exposure (RIGE). Researchers can use the RIGE to test theoretical models empirically, as well as to examine the potential causes and consequences of exposure to social phenomena such as gambling. This device provides a framework that allows investigators to calculate an index of gambling exposure, permitting a more careful examination of the effect of gambling exposure on the health of the public.
Concern about environmental exposure to chemical toxins (e.g., lead, mercury, airborne pollutants) is a staple of the scientific public health literature (e.g., Abelsohn, Gibson, Sanborn, & Weir, 2002; Abelsohn, Stieb, Sanborn, & Weir, 2002; Kennedy, Le Moual, Choudat, & Kauffmann, 2000) . The literature is also rife with presentations of the difficulties encountered at each stage of the efforts that lead to reducing the risks to human health; identifying the toxin, locating its source, measuring levels of substances in vitro, determining unsafe levels, identifying high-risk groups, and so on (Marshall, Weir, Abelsohn, & Sanborn, 2002) . The task of using public health methods to measure and reduce the risks of socially toxic phenomena to human health is at least as complex as those for chemically toxic substances, given the multidimensional nature of social events. Changes in the social setting can have a powerful influence on human behavior in general and health status in particular, and the public health perspective holds considerable potential to untangle the complex relationships among various exposures to social events (e.g., trauma).
Just as certain levels of lead in the blood were once thought safe, new evidence suggests that levels of lead lower than those "safe" levels can produce subtle adverse health status changes (e.g., Sanborn, Abelsohn, Campbell, & Weir, 2002) . Similarly, various levels of exposure to gambling and other social phenomena might yield diverse health effects. To explore these dynamic relationships, we must develop research tools that can generate and organize meaningful empirical data as well as guide the analyses of this evidence. By empirically examining this multifaceted relationship, there is potential to improve prevention and treatment efforts for health problems that are associated with social events such as gambling on both a population level (e.g., public policy) and a personal level (e.g., individual and group treatments).
To begin this discussion and lay the foundation for measuring exposure to social phenomena, we introduce the conceptual ideas surrounding exposure and how current theory considers exposure to relate to gambling and disordered gambling. Then, we consider the REM that serves as a strategic guide to the calculation of a RIGE. Once these ideas are developed, we illustrate the empirical use of the REM by applying it to state and county data. Taken together, the extant evidence provides insight into the validity and value of two prominent theories of gambling exposure for public health planning: exposure and adaptation.
The Importance of Exposure
Gambling behavior is dependent on individual and environmental features. This suggests that, over the life course, one's gambling behavior and degree of pathology probably will be variable. Recent research has confirmed that for many individuals, gambling disorders are not stable (Abbott, 2001; Shaffer & Hall, 2002; Slutske, Jackson, & Sher, 2003) . Many scientists have identified internal events (e.g., coping skills, erroneous perceptions, stress, vulnerable personality characteristics, mental illness, or neurobiological defects) to explain such changes in individuals' gambling behaviors (Blanco, Ibanez, Saiz-Ruiz, Blanco-Jerez, & Nunes, 2000; Blaszczynski & Steel, 1998; Breiter, Aharon, Kahneman, Dale, & Shizgal, 2001; Comings, 1998; Crockford & el-Guebaly, 1998; R. Cunningham-Williams, Cottler, Compton, & Spitznagel, 1998; R. M. Cunningham-Williams, Cottler, Compton, Spitznagel, & Ben-Abdallah, 2000; DeCaria, Begaz, & Hollander, 1998; Feigelman, Wallisch, & Lesieur, 1998; Galdston, 1951; Jacobs, 1989; Ladouceur, Sylvain, Boutin, & Doucet, 2002; Ladouceur, Sylvain, Letarte, Giroux, & Jacques, 1998; Langenbucher, Bavly, Labouvie, Sanjuan, & Martin, 2001; Petry, 2000; Shaffer & Korn, 2002) .
External or social setting factors also contribute important and multiple influences on patterns of gambling behavior (e.g., Shaffer, Hall, & Vander Bilt, 1997; Zinberg, 1984; , 1990 . The idea of social environmental "exposure" and how such influences impact behavior changes has its roots in McGuire's (1964) "resistance to persuasion" and "social inoculation" model. This model suggests that certain societal events (e.g., gambling, advertising) correspond to the social equivalent of exposure to germs. Exposure to gambling or gambling-related events can "infect" people and lead to a shift in their experience, behavior, and health status; the impact of this infection depends on the individual's capacity to resist the influence of such germs (i.e., social immunity). From a population perspective, more exposure translates to a greater likelihood of infection for an increasingly larger segment of the population.
Because gambling studies is a young field, the multiple sources that contribute to gambling exposure can be difficult to identify and measure. These sources of exposure likely include, but are not limited to, interpersonal (e.g., peer pressure), societal (e.g., advertising), civic (e.g., venues), and occupational factors (e.g., employment). Research on exposure has shown that some of these factors influence behavior. For example, studies have shown that interpersonal influences are predictive of smoking and drinking behavior (Clapp & Shillington, 2001; Sperber, Peleg, Friger, & Schvartzman, 2001 ). Research examining a more direct link between exposure and addiction shows that exposure to smoking and to alcoholic drinks increases individuals' self-reported cravings (Lazev, Herzog, & Brandon, 1999; Weinstein, Lingford-Hughes, Martinez-Rega, & Marshal, 1998) . In turn, urges and cravings can be predictive of tendencies to engage in associated behaviors (e.g., Kouimtsidis, 2000) . Thus, environmental events are likely to influence an individual's propensity toward using psychoactive substances or engaging in gambling (Christiansen, Vik, & Jarchow, 2002; Zinberg & Fraser, 1979; .
To our knowledge, no scientific research has established a causal link between disordered gambling and either literal or figurative proximity to gambling. Similarly, no scientific research has established a direct link between community cues for gambling and increased urges to gamble-although this is one of the objectives of advertising. Many researchers, however, have noted their concern that a potential link exists between gambling availability and gambling behavior (e.g., Mitka, 2001; Pasternak & Fleming, 1999; Sibbald, 2001; Volberg, 2000) . Some empirical evidence confirms the importance of this suspicion. For example, a recently published 7-year replication study conducted in Canada found that in one geographic region the proportion of local gamblers increased significantly after video lottery terminals (VLTs) were legalized and three casinos were opened (Ladouceur, Jacques, Ferland, & Giroux, 1999) . Specifically, before legal VLTs and casinos, the number of area respondents who gambled in the last year was 54%. After the casinos opened, the number of area gamblers reached 63%. The respondents significantly increased the amount of money they were willing to risk gambling from $108CAN to $360CAN.
Occupation also might contribute to individuals' exposure. During the middle part of the 19th century, when epidemiology was taking root as a science, John Snow (1855, as cited in Lilenfield, 2000) argued that if a trade truly causes adverse health consequences, then it should "be extremely so to the workmen engaged in those trades" (p. 5). Thus, if gambling exposure is the cause of adverse health and disordered gambling, then occupational experience with gambling is central to determining its impact. Consistent with this view, casino employees evidence higher prevalence rates of disordered gambling compared with noncasino employees from the general population (Shaffer, Eber, Hall, & Vander Bilt, 2000; Shaffer & Hall, 2002; Shaffer, Vander Bilt, & Hall, 1999) .
Availability and occupation are not the only contributors to exposure. The variety of exposure sources and the period of time that people are exposed to these multiple sources also can influence the impact of exposure. For example, does a single exposure to asbestos impact health as much as repeated exposure over the lifetime? Or, consider differential exposure to 1 type of airborne pollutant versus 50. Just as these dimensions influence the impact of chemical exposure, they likely also apply to social exposure. To date, research has not addressed these and related questions. In part, this circumstance might be due to the absence of an organizing theory or model to guide the evaluation of social exposure evidence. These issues seem theoretically important and worth further study. The development of a flexible exposure model (e.g., the REM) will advance researchers' empirical knowledge of social exposure by providing the necessary methodological structure to examine and evaluate this phenomenon.
It is difficult to conclude that exposure definitively affects gambling in a particular way because the existing studies independently explored different aspects of exposure. The cumulative effect of the different exposure sources has not been determined. However, two primary theories of exposure to gambling have been developed. In the following sections, we discuss these theories and the remainder of the article is devoted to introducing a new method for a more inclusive measure of exposure variation. By having an empirical and replicable method for measuring multidimensional exposure, scientists can evaluate the impact of gambling exposure on the health of the public.
Theories of Exposure and Adaptation
Some social scientists have viewed external factors such as exposure and availability as prime suspects in increasing individuals' tendencies to engage in potentially addictive behaviors such as gambling or drinking. Volberg (2000) , for example, recently suggested that increasing access to gambling in the United Kingdom also would increase the incidence of problem gamblers: "The number of opportunities to wager in a specified period of time-is tied to the development of gambling problems" (p. 1556). This idea is consistent with the exposure model, which implies that the object of addiction causes addictive behavior. Exposure models suggest that the presence of environmental toxins (e.g., gaming settings) increases the likelihood of related disorders (e.g., pathological gambling). An expanded exposure model purports that gamblers' vulnerable or resilient characteristics also play a role in determining the consequences of gambling exposure. For example, exposure to gambling or intoxicant use will adversely impact only those who have an underlying vulnerability, not those who are sufficiently resilient (e.g., Jacobs, 1989; Khantzian, 1975 Khantzian, , 1985 Khantzian, , 1997 .
Alternatively, the social adaptation model suggests that gamblers-or people who are exposed to or use intoxicants-are dynamic and capable of changing their behavior in response to exposure (Shaffer et al., 1997; Zinberg, 1974 Zinberg, , 1984 Zinberg, Harding, & Winkeller, 1977; Zinberg & Jacobson, 1976) . The social adaptation model includes the idea that novelty often stimulates new interest in social activities, but through social learning (e.g., Bandura, 1986) , participants eventually adapt to novelty and the effects of these new activities are therefore limited. For many, this social learning process often results in deceptively sudden social change. That is, the early increases in new patterns of intoxicant use or gambling-whether with or without adverse consequences-are typically followed by an adaptive process that leads to lower levels of involvement or abstinence. Social adaptation can result from decrements in the novelty effect, increases in adverse consequences, the emergence of competing interests, or a combination of these factors-even among some people who evidence fundamental vulnerabilities (e.g., Miller, 2000; Shaffer & Jones, 1989) . To illustrate, in 19th century France, fascination with absinthe 1 use increased and then diminished despite widespread exposure and little public policy pressure to stop (Arnold, 1989; Vogt & Montagne, 1982) . Shifts in the social perception of absinthe from an attractive and chic aperitif to an intoxicant that caused absinthism, with its associated adverse effects, stimulated social adaptation that limited its widespread use (Vogt & Montagne, 1982) .
Method: Calculating Exposure
The primary goal of this article is to lay the foundation for a flexible strategic model, or system of analysis, that allows for the calculation of regional exposure to gambling. This system of analysis will generate a standardized exposure gradient, which researchers can use to examine potential causes and consequences of exposure. This REM model incorporates three primary exposure components: dose, potency, and duration. Dose is a measure of exposure quantity (e.g., the extent of exposure to a potentially toxic source: lead paint, pesticides, alcohol, casinos). Potency is a measure of source strength, amount or threshold (e.g., extent of lead in soil, paint, plumbing, proof of beverage alcohol, type of gambling and settings within which people gamble [charitable, lottery, racetracks, casinos, etc.]). Duration is a measure of time (e.g., elapsed years of legal drinking or gambling). For example, children will have increased risk of exposure to lead paint if more rooms in the house are painted that way (dose), if the paint's lead concentration is higher (potency), and if they have lived in the house for a longer time (duration).
The equation for determining the regional exposure gradient follows:
where RE represents regional exposure, a is constant, D is standardized dose, P is standardized potency (i.e., strength of exposure), T is standardized duration (i.e., elapsed exposure), and X i represents additional standardized environmental public health factors. Error can result from a number of sources, such as regional contiguity. Weights (b) for each component are variable and include the possibility that the component should be transposed ( f ) because the relationship between increasing exposure and gambling problems might be nonlinear (e.g., quadratic or gradually increasing sine curve).
In this article, we apply the principles of this general REM to gambling. The gambling characteristics of geographical regions vary. Some areas have more and varied types of gambling than others; some communities have had legalized gambling for a longer time than other venues. The variation in these and other regional characteristics suggests that it is possible to measure the gradient of gambling exposure. Identifying a regional exposure to gambling gradient is useful to scientists. For example, if the exposure hypothesis is correct, sampling strategies can yield more efficient and economical epidemiological research by targeting areas more exposed to gambling and, therefore, more likely to have an increased frequency or intensity of gambling disorders. Purposive sampling for gambling-related epidemiological research requires identifying the most cost efficient location from which to sample study respondents (e.g., the area with the most exposure to gambling). Further, the REM can be used to calculate and adjust for background exposure to social phenomena (e.g., gambling, alcohol). This will permit scientists to more precisely calculate the efficacy-and effect size-of public policy, treatment, and prevention efforts by adjusting for exposure as an influential covariate.
Results: Applying the REM The Economic Census profiles the United States' economy every 5 years. To develop the REM, we used information from the 1997 Economic Census (U.S. Census Bureau, 1997) to measure dose and potency. We obtained the duration information from the first annual report of the American Gaming Association (2002). The Economic Census used the North American Industry Classification System (NAICS) to designate economic information by industrial sector. The gambling industry spans two NAICS codes: "Arts, Entertainment, and Recreation" and "Accommodation and Food Services." The NAICS classifies dog and horse racetracks and gambling (i.e., casinos, slot machines, lottery, bingo, and bookies) within "Amusement, Gambling, and Recreations" industries. It classifies casino hotels within the "Accommodation and Food Services" industry. The NAICS provides the number of employees and establishments 2 for each industry by geographic areas. For dose, we concentrated on casinos and casino hotels because these industries have the largest number of employees and establishments. Analyses were restricted to non-Tribal casinos.
Dose: Primary and Secondary Sources
As the number of rooms covered with lead paint represents the primary source of dose for a toxic environmental substance, the total number of gambling establishments represents the primary source of gambling for measuring the dose; the total number of people employed by casinos and casino hotels corresponds to a secondary source of dose. We combined the number of casinos and casino hotels to calculate the number of establishments. Because casinos and casino hotels are taxable establishments, the 1997 Economic Census provides this data. The Economic Census provides a count of the people living in states and counties who work in the gambling industry. Tribal Gaming establishments, however, are not taxable and, therefore, are not included in the 1997 Economic Census. Consequently, the following discussion is illustrative of the calculation and application of the REM, but the index of regional exposure that emerges from this exercise is not comprehensive without including data from Tribal gaming. Such Tribal gaming data will become available during the next several years. The Harvard University John F. Kennedy School of Government's Project on American Indian Economic Development has initiated a process of gathering and organizing this information (K. Spilde, personal communication, May 7, 2002) .
Potency
As the concentration of lead in paint represents its toxic potency, the major modalities or types of legal gambling in an area represent a measure of gambling potency. For example, the total concentration of inducements to gamble increases as the number of gambling venues competing to attract players increases. A wider array of types of gambling creates a more potent environment because people who prefer one type of gambling to others are more likely to have access to their preferred venue. Nationally, the maximum number of modalities is six: (a) casinos, (b) casino hotels, (c) dog racetracks, (d) horse racetracks, (e) lotteries (plus bingo, bookie, and other betting operations), and (e) slot machine operations. These gambling modalities appear in the 1997 Economic Census. All of the gambling establishments listed in the 1997 Economic Census are taxable. Nontaxed forms of gambling such as charity gambling and illegal gambling (e.g., dog and cock fighting, card games, and Internet gambling) are not included in the REM potency factor because these forms of gambling have no permanent sites and no data records. Because casinos and casino hotels incorporate other kinds of gambling (e.g., sports betting, off-track betting, Keno, and slot machines), we have weighted the number of establishments or sources by the proportion of the kinds of gambling available in a state to the total possible number of kinds of gambling (i.e., six, as described above). We chose these six categories or types of gambling for the REM to assure that the resulting index would be reliable and easily replicable because information about these six kinds of gambling is readily available.
Duration
As the length of time a child lives in a house with lead paint represents duration of chemical toxicity, the number of years that have elapsed since the legalization of casino gambling in a state until 2002 represents duration of environmental toxicity. This period represents the length of time that a region has been exposed to casino gambling. The characteristics and precision of duration might improve with expansion of the model. For example, more variation in duration across states and counties might accrue by measuring the length of time that each individual casino has been open and summing these into a measure of total casino years.
Composite State-Level Regional Exposure
To illustrate the application of the REM strategy at the state level of analysis, we calculated values for each of the three components, primary and secondary dose, potency, and duration; 2 According to the U.S. Census Bureau (1997) , "An establishment is a single physical location at which business is conducted and/or services are provided. . . . Paid employees consist of full-time and part-time employees, including salaried officers and executives of corporations. Included are employees on paid sick leave, paid holidays, and paid vacations; not included are proprietors and partners of unincorporated businesses. The definition of paid employees is the same as that used on IRS Form 941." then, we transformed the values for each component into a common metric with a mean of zero and a standard deviation of one (i.e., z scores). The REM approach yields a RIGE for each state; the RIGE is the sum of the standardized components. Because casinos are a major source of gambling exposure and we wanted to determine the efficacy of the REM strategy in places with casinos and high exposure, we limited the current application of the REM to casino states. As mentioned previously, states with Tribal casinos could be included in such analyses if Tribal data were available to the public. Analysis revealed that Nevada has the greatest exposure to casino gambling. Nevadans are almost eight times more "exposed" to casino gambling than residents of New Jersey. Table 1 summarizes the 10 states with taxable casino and/or casino hotel gambling in the order of their RIGE.
Composite Nevada County-Level Regional Exposure
Next, using the same equation, we applied the REM at a smaller geographic level of analysis: counties. Counties were the smallest geographic unit aggregated in the 1997 Economic Census. Because Nevada was the most gambling-exposed state, we examined the county-level data for Nevada. Readers should note that the variety of gambling opportunities and their legal status are constant within states; therefore, the REM exposure components of duration and potency also are constant within Nevada. For Nevada, the RIGE identified Clark County (i.e., Las Vegas's county) as most exposed to gambling. Clark County has 209 casinos and casino hotels. It also has 151,834 employees in the casino industry and 287,025 households. The likelihood that a household in Clark County will include at least one casino employee is very high. Table 2 summarizes the RIGE for Nevada county data.
Analysis of Nevada county data allows for the illustration of one of the many uses of the REM and RIGE scores; sorting counties along the REM gradient allows for testing of critical hypotheses. It is no surprise to observers of the American gambling scene that Clark County represents a geographical region of interest that is likely to have (a) many employees in the gambling industry and (b) many opportunities to gamble. However, as regional exposure increases, the exposure model predicts that prevalence rates for pathological and problem levels of gambling also will increase. Using recently available data obtained from a study of the prevalence of gambling problems in Nevada (Volberg, 2002b) , the REM strategy allowed us to test this assumption. The Nevada county data provide some support for the gradient established by the REM and therefore the exposure model. As Table 3 reveals, the four counties with the highest RIGE values also evidence the highest rates of gambling problems and the four counties with the lowest RIGE values mark the lowest rates of gambling problems. Small sample sizes for many counties resulted in unstable prevalence estimates; this circumstance yielded unexpectedly high prevalence rates for Douglas and Elko Counties compared with Clark and Washoe Counties.
It is interesting to note that, although Table 3 reveals support for the exposure model, two general findings support the presence of adaptive processes: (a) Newcomers to Nevada experience higher rates of gambling disorders than do Nevada residents that have been there for 10 years or more (Volberg, 2002b) , and (b) younger and shorter term casino employees have higher rates of gambling disorder than longer term employees (Shaffer & Hall, 2002) . This evidence encourages us to use the REM to explore other important questions relevant to exposure and adaptive processes, such as the following: (a) Do longer term Nevada residents or casino employ- Note. RIGE ϭ Regional Index of Gambling Exposure. a States with Tribal gaming; these states experience more gambling exposure than is reflected in the current RIGE because the data on Tribal establishments and employees are not included. 
Discussion
This article describes the strategic and computational development of a REM. This index provides a necessary tool for scientists who intend to study exposure to gambling and its potential public health consequences. It is important in any scientific undertaking of public health risks to understand the extent and nature of exposure when making causal inferences. Therefore, for gambling to cause illness, it must be present when the illness is present, absent when the illness is absent, and positively correlated with the presence of symptoms when it is not a necessary and sufficient cause-that is, when it might be a partial cause. Kallick, Suits, Dielman, and Hybels (1979) first demonstrated that Nevada evidenced a higher rate of pathological gambling than the rest of the country. This finding provided early encouragement for the notion that exposure to higher levels of gambling was associated with higher than typical prevalence rates. New research, however, is contradictory. Using two different instruments with the same sample, Volberg (2002b) conducted a statewide prevalence survey and found indirect support for both the exposure hypothesis and the adaptation hypothesis. On one measure, the South Oaks Gambling Screen (SOGS; Lesieur & Blume, 1987) , Volberg reported prevalence estimates that were higher than those reported many years earlier by Kallick et al. (1979) ; however, using another instrument, the NORC DSM-IV Screen for Gambling Problems (NODS; Gerstein et al., 1999a Gerstein et al., , 1999b , she observed Nevada prevalence rates that were half of those reported for the nation just 1 year earlier when the same instrument was used (Gerstein et al., 1999a (Gerstein et al., , 1999b . Thus, Volberg's (2002b) SOGS data support the exposure hypothesis and her NODS data support the adaptation hypothesis.
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Additional support for the social adaptation model also comes from Volberg's (2002b) Nevada study: She observed that people living in Nevada for more than 10 years had lower rates of gambling disorder than people who had lived there for 10 years or less. Volberg also observed that, regardless of instrument, Nevada adolescents evidenced lower rates of the most serious form of gambling disorder (i.e., 1.1% using the Diagnostic and Statistical Manual [4th ed.; Mutiple Response-Juvenile]; 2.2.% using the South Oaks Gambling Screen-Revised for Adolescents) compared with other locales using similar estimation techniques (Volberg, 2002a) . Further, contrary to expectation, Volberg (2002a) found that Nevada youth also did not gamble at an earlier age or gamble at casinos more than their counterparts from lessgambling-exposed settings. It would be interesting to know whether these patterns were similar when Nevada gaming was new and less developed. The social adaptation model would predict higher rates during this time, and the exposure model would predict lower rates, because gambling was less ubiquitous then.
Taken together, the Nevada adult and youth findings suggest that people might adapt to the presence of exposure to gambling. Nevertheless, the adult findings do not provide a definitive test of the adaptation theory for a number of reasons, including the contradictory findings generated by different screening instruments and the possibility that people who move to Nevada might be more vulnerable to gambling problems than those already living there. Individuals who already have problems might be attracted to the gambling-exposed areas, and it was established long ago that moving and changing jobs are among life's most stressful events (Dohrenwend & Dohrenwend, 1974 )-this stress might contribute to the development of addiction among new residents. Because this examination of gambling inferred exposure levels derives from gross measures (e.g., state residence) rather than more diversely defined regional estimates, these findings and speculations must be viewed with caution. Nevertheless, the REM and its indices (i.e., RIGE) have the potential to provide a more finely graded tool of exposure because the unit of analysis is not limited to states and counties. By considering smaller and more precise units of analysis, the REM can boost the research community's confidence about the nature and influence of exposure levels.
Limitations
There are four principal limitations to using the REM. First, as mentioned previously, the calculations of the REM are time sensitive. Thus, as economic, social, and population shifts occur throughout and across different geographic regions, new data will become available and the indices of exposure can change. Scientists must be careful to use the most recent accounts of societal patterns to obtain the most accurate RIGE estimates. Second, differences in rules pertaining to public reporting also limit the REM. Tribal gaming establishments do not have the same public reporting requirements as non-Tribal gaming establishments. Thus, although it might be challenging to obtain specifics of Tribal gaming facilities that can influence calculations of dose, duration, and potency, it is very important. Integrating information pertaining to Tribal gaming venues should be beneficial to generating more precise exposure indices because Tribal gaming data will provide (a) more accurate information about national exposure rates and (b) valuable information about potential risk by region. Neither of these limitations, however, detracts from the potential of the REM to advance our understanding of the role of gambling in society.
Third, incorporating exposure due to illegal gambling poses a special challenge. Although the extent of this activity is unknown, fluctuations undoubtedly will impact the REM and its RIGE. More research is needed to develop social indices that effectively reflect the extent of illegal gambling.
Finally, in its current form, the REM is limited to three core exposure factors. Although this strategic model is flexible and permits the integration of additional factors, more research is needed to determine which additions will enhance the model. Furthermore, to reduce possible error, research needs to identify the importance of weighting systems that could account for such things as regional contiguity, casino attendance, and advertising.
Individual Exposure to Gambling: A Personal Index of Gambling Exposure
This article broached the idea of regional exposure to gambling and the relationship between such exposure and the development of gambling disorders. An all-encompassing model of exposure, however, needs to include both regional factors and individual factors. In addition to regional or social setting exposure to gambling, individuals experience inconsistent levels of exposure to gambling as a result of their personal experience. Further, people vary in their vulnerability to engage in intemperate behaviors. For example, psychiatric comorbidity increasingly has been implicated as a risk or protective factor in the development of gamblingrelated problems (Black & Moyer, 1998; Crockford & el-Guebaly, 1998; R. Cunningham-Williams et al., 1998; Korn & Shaffer, 1999b; Lesieur, Blume, & Zoppa, 1986; Petry, 2000; Shaffer & Hall, 2002; Shaffer & Korn, 2002; Shaffer et al., 1999; Slutske et al., 2000; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2001 ). These personal attributes can interact with gambling exposure; personal exposure to gambling can vary within a particular social setting.
In future work, we plan to develop a personal exposure model (PEM), which strategically will permit scientists to examine gambling exposure at the individual level of analysis. A personal index, for example, might include information about (a) family background in gambling, (b) current household members' gambling involvement, (c) gambling-industry-related employment, (d) gambling experience, and the (e) community gambling setting (i.e., macro-and microcultural aspects of gambling for the individual).
Taken together, the REM and the PEM can provide a comprehensive measure of gambling exposure. Because a full discussion of the PEM is not necessary for this conceptual review, it is sufficient to note that gaming industry employees and their families likely will have higher indices of gambling exposure than their nonindustry community counterparts. Gambling exposure is a function of the independent and interactive influence of REM and PEM components.
Conclusions
Whereas the exposure hypothesis suggests that gambling as toxin inevitably will overcome players so that they fall victim to the influence of the toxic activity, the social adaptation hypothesis suggests that people can and will adapt to the presence of certain toxins (e.g., either biological or social) and develop immunity (e.g., either biological or social). These adaptations will lead to shifts in the meaningfulness, attractiveness and involvement in the activity. Which people adapt and which fail to adapt is an important focus of public health and psychological research. This REM model provides the foundation for research on vulnerable and resilient population segments. For example, the widespread availability of gambling progressively will reduce the novelty that attracts many players to gambling once it has become legal. As the novelty effect erodes, players gradually lose interest and move on to other activities. This is one reason the gaming industry constantly introduces new games, suggesting that both players and purveyors of gambling know that it is not inherently dependence producing. Similarly, social adaptation can take other forms. To illustrate, gamblers come to recognize that their chances of winning have a negative expected value over time: Statistics take their inevitable toll. In response, players learn to adjust how much and even whether they will choose to gamble. Those unable to adapt are identified in the prevalence pool of disordered gamblers.
In sum, the strategic REM permits and encourages a public health analysis of exposure to gambling. By examining exposure empirically and prospectively, scientists can gain valuable insight about adaptation to changes in the social setting (e.g., Zinberg, 1984; Zinberg & Fraser, 1979; . It is likely that exposure and social adaptation models represent twin pillars in explaining dynamic epidemiological gambling-related trends.
4 For example, rates of gambling disorders tend to increase among employees for a short period after beginning to work in a casino (Shaffer et al., 1999) but then tend to decline (Shaffer & Hall, 2002) . This observation provides support for both the exposure and social adaptation models. Viewed independently, each of these models holds the potential to misdirect public policy. For example, pubic policy guided by the social adaptation model tends to miss early increases in gambling because of the novelty or inexperience associated with new exposure to gambling because this model tends to overemphasize the adaptive events that follow. This circumstance can lead to an under-reaction that implements public policy too late, when adaptation already has started to take place. Alternatively, exposure theorists risk overreacting to the availability of new gambling opportunities because they focus more on the early increases in gambling activity and gambling problems than on the inevitable and natural decreases in these patterns that tend to follow (e.g., Abbott, 2001; Rose, 1986; Shaffer & Hall, 2002; Volberg, 2002b) . Using the REM to understand the dynamic interplay between exposure and adaptation will provide a much needed opportunity to scientifically examine the adaptation model and the anecdotally based conventional wisdom that views gambling as a social environmental toxin.
